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® Treating fluid matter. 


® A bed 26 of particulate material is moved in a 
band continuously along an annular path by passing 
fluid media having both circumferential and vertical 
components through the bed along that path. The 
fluid media comprises combustion gases which are 
passed through the bed along a portion of the path 
for heating the particulate material as it passes 
therethrough and fluid matter to be heated which 
passes through the bed along anotiier portion of Its 
path such that the fluid matter is heated as it passes 
through the particulate material which has been heat- 
ed by the combustion gases. 
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TREATrNQ FLUID MATTER 


This invention relates to treating fluid matter 
and particularly, but not exclusively, to heating gas- 
eous matter. 

Our specification EP-B-68853 discloses moving 
a bed of particulate material in a band continuously 
along an annular path by passing a fluid medium 
provided as combustion gases having both circum- 
ferential and vertical components through the bed 
along its path. The combustion gases heat the 
particulate material as they pass through the bed. 
and matter, which may be other particulate ma- 
terial, is added to the bed so as to mix with the 
heated particulate matter and be heated thereby. 

An object of the present invention is to utilise a 
bed of particulate material which moves in a band 
along an annular path as aforesaid for treating fluid 
matter. 

The invention includes a method of treating 
fluid matter, comprising moving a bed of particulate 
material in a band continously along an annular 
path by passing fluid media having both circum- 
ferential and vertical components through said bed 
along said path, said fluid media comprising fluid 
which is passed through said bed along a portion 
of said path along which the particulate material is 
treated and fluid matter to be treated which passes 
through said bed along another portion of said path 
such that tiie fluid matter is treated as it passes 
through the particulate material which has been 
treated during its passage tiirough said first men- 
tioned portion. 

The fluid media may comprise fluid and fiuid 
matter to be treated which pass through said bed 
along alternately disposed portions of said annular 
path, the particulate material being treated in said 
portions in which fluid is passed through the bed. 

The fluid media may comprise other fluid 
which is passed through said bed along otiier por- 
tions of said annular path. 

The particulate material may be treated by said 
fluid as said fluid passes through the bed. Alter- 
natively tiie fluid may simply serve to move the 
bed along the or each portion of tiie path through 
which it is passed, the particulate material being 
otherwise treated during its passage along that or 
tiiose portions of tiie patii. 

The fluid may comprise combustion gases 
which are used to heat the particulate material as 
they pass ttirough the bed such tiiat the fluid 
matter is heated as it passes through the par- 
ticulate material which has been heated by tiie 
combustion gases. 

Thus, the invention Includes a method of heat- 
ing fluid matter, comprising moving a bed of par- 
ticulate material in a band continuously along an 


annular patii by passing fluid media having botii 
circumferential and vertical components tiirough 
said bed along said path, said fluid media compris- 
ing combustion gases which are passed through 

5 said bed along a portion of said patii for heating 
tiie particulate material as it passes therethrough 
and fluid matter to be heated which passes tiirough 
said bed along another portion of said path such 
that the fluid matter is heated as it passes tiirough 

10 the particulate material which has been heated by 
said combustion gases. 

The fluid media may comprise combustion 
gases and fluid matter to be heated which pass 
tiirough said bed along alternately disposed por-' 

IS tions of said annular path. 

The fiuid media may comprise other fiuid 
which is passed tiirough the bed along other por- 
tions of the annular path. For example the fluid 
media may comprise a purging gas which is 

20 passed through the bed along a portion of the path 
thereof between a portion along which said com- 
bustion gases are passed and a portion along 
which said fluid matter to be heated is passed. 
It will be appreciated that in the metiiod as 

25 aforesaid the combustion gases do not pass 
through the bed along all of its annular path. How- 
ever, it is to be understood ttiat tiie method may 
comprise initially passing combustion gases 
tiirough said bed along all, or substantially all. of 

30 said annular path in order to bring tiie bed up to a 
desired temperature as quickly as possible. 

Preferably, the flow of fluid matter which has 
been heated by passing through said bed Is main- 
tained separate from the rest of tiie fluid media 

$s after It has passed tiirough said bed. 

As mentioned previously the method is particu- 
larly applicable to heating gaseous matter and for 
example may advantageously be used for tiie 
pyrolysis of gas. 

40 The invention also provides apparatus for treat- 
ing fluid matter comprising a chamber for a bed of 
particulate material, the base of which chamber is 
provided with an annular fluid media inlet means, 
means for Imparting vertical and circumferential 

45 components to the flow of fluid media through said 
inlet means for moving a bed of particulate material 
in said chamber in use In a band along an annular 
path in said chamber as said tiuid media passes 
through said particulate material, first passage 

50 means for supplying fluid to said annular fluid 
media inlet means along a tirst portion thereof, 
second passage means for supplying fluid matter 
to be treated to said annular fluid media inlet 
means along a second portion thereof, and outiet 
means for said fluid media after it has passed 
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through said bed comprising separate outlet means 
for said fluid and said fluid matter. 

The apparatus may comprise a plurality of first 
passage means for supplying said fluid to said 
annular fluid media inlet means along respective 
first portions thereof, a piurallty of second passage 
means for supplying fluid matter to be treated to 
said annular fluid media inlet means along respec- 
tive second portions thereof which second portions 
are an-anged alternately with said first portions, 
said outlet means comprising separate outlet 
means for said fluid and fluid matter from each 
said passage means. The or each first passsage 
means may be arranged to supply combustion 
gases to said Inlet means along the or each first 
portion thereof. 

The apparatus may also include respective 
third passage means for supplying purging gas to 
said annular fluid media inlet means along a re- 
spective third portion thereof between the or each 
first portion and tiie or each second portion down- 
stream thereof. 

The or each first passage means may have 
fuel supply means located therein and disposed 
beneath the or each first portion of the fluid media 
inlet means along the extent thereof. Additionally, 
separately controllable fuel supply means may be 
located beneatii tfie remainder of the fluid annular 
media inlet means along tine extent thereof. 

In one particular embodiment of the invention, 
described hereinafter, tiie chamber Is bounded ex- 
ternally by an axially intermediate portion of a 
tubular wall, the passage means being defined at 
least partially by lower partitioning extending in- 
wardly of tiie tubular wail beneath the annular fluid 
media inlet means and the separate outiet means 
being defined at least partially by upper partitioning 
extending inwardly of the tubular wall above and 
spaced from the annular fluid media inlet means. 

The upper partitioning may be located angu- 
larly offset witii respect to the lower partitioning In 
tiie sense in which the bed Is moved along the 
annular path In use. 

The means for imparting vertical and circum- 
ferential components to tiie flow of fluid media 
through ttie Inlet means may comprise an annular 
an^ay of fixed inclined vanes. These vanes may be 
arranged in overlapping relationship. 

in order tiiat the invention may be well under- 
stood, an embodiment tiiereof, which Is given by 
way of example only, will now be described witii 
reference to tiie accompanying drawing in which: 

Rgure 1 is a schematic top plan view of an 
apparatus for treating fluid matter; and 

Rgure 2 is an axial cross-section view of tiie 
same apparatus taken along tiie line 11-11 of Rgure 
1. 

The apparatus 10 shown in the drawings in- 


cludes a chamber 12 which Is bounded externally 
by an axially intenmedlate portion 14 of a tubular 
wall 16 of tiie apparatus. In tiie illustrated appara- 
tus, tiie chamber 12 is annular, being bounded 

6 intemally by an annular wail 18 of a central stric- 
ture 20 of tiie apparatus. The base of tiie chamber 
is provided with an annular fluid media inlet. 22 
which is spanned by an annular array of fixed 
Inclined vanes 24. For simplicity, only a portion of 

70 tiie an-ay of vanes is illustrated In Rgure 1. How- 
ever, rt is to be understood tiiat tiie array extends 
completely around tiie inlet 22. The vanes 24, 
which in the embodiment are an^ged in overlap- 
ping relationship, are inclined In order to impart 

16 vertical and circumferential components to flow of 
fluid media tiirough the annular inlet 22 to move a 
bed of particulate niaterial disposed in tiie chamber 
12 In use of tiie apparatus and indicated at 26 in 
Rgure 2 in a conrpact band continuously along an 

20 annular path In the chamber 12 as the fluid media 
passes tiirough tiie particulate material. In tiie em- 
bodiment tiie vanes are antnged so th^ bed of 
particulate material moves along this annular patii 
In ttie sense Indicated by arrows 28 in Rgure 1. 

25 The illustrated apparatus is utilised for tireating 
fluid matter by heat and tiie fluid media which 
passes tiirough tiie particulate material comprise 
combustion gases which are supplied to tiie an- 
nular inlet 22 along a first portion 30 thereof ex- 

30 tending over ISO"" between locations 32 and 
34lndcated in Rgure 1 and fluid matter to be 
heated in tiie apparatus which is supplied along a 
second portion 36 of the annular inlet 22 extendng 
through 180"* between locations 34 and 32. 

35 It will be appreciated tiiat tiie combustion gas- 
es heat tiie parHculate material as they pass 
tiirough the bed along a first portion of its annular 
path and the fluid matter is heated as It passes 
through the particulate material, which \ias been 

40 previously heated by the combustion gases, along 
a second portion of tiie bed*s annular path. 

The apparatus Includes respective passages 
38.40 for supplying tiie combustion gases and fluid 
matter to the Inlet portions 30 and 36. These pas- 

46 sages are bounded by an annular portion 42 of tiie 
tubular wall 16 beneatii tiie inlet 22 and by parti- 
tioning 44.46 extending Inwardly of the tubular wall 
portion 42 to divide tiie space within the tubular 
wail beneatii the inlet 22 into passage 38 Ending 

50 beneath portion 30 of tiie inlet 22 and passage 40 
extending beneath portions 36 tiiereof. 

The apparatus also Includes respective outiet 
passages for the combustion gases and fluid mat- 
ter after tiieir passage through tiie bed of par- 

56 ticuiate material 26. These passages are bounded 
by an annular portion 48 of tiie tubular wall 16 
above the portion 14 thereof which bounds tiie 
chamber 12 and by partitioning 50. 52 extending 
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inwardly of the tubular wall from the portion 16. 
thereof to the central structure 20 of the apparatus. 
The partitioning 50. 52 is spaced above the annular 
inlet 22 so as not to interfere with the progress of 
the bed along its annular path in the chamber 12. 5 
The outlet passages for combustion gases which 
have passed through portion 30 of the inlet 22 is 
defined between surfaces 54, 56 of the partitioning 
50, 52 and the outlet passage for fluid matter which 
has passed through the portion 36 of the inlet 22 is io 
defined between surfaces 58 and 60 of the parti* 
tioning 50. 62. 

It will be noted that the upper partitioning 50. 
52 for the outlet passages is located angularly 
offset with respect to the lower partitioning 44, 46 75 
in the sense in which the bed is moved along the 
annular path. This is to ensure that combustion 
gases passing through portion 30 of the inlet 22 
adjacent partitioning 34 pass through the outlet 
passage for the combustion gases after it has 20 
travelled through the chamber 12 with a circum- 
ferential component in the sense indicated by ar- 
rows 28. 

The passage 38 extending beneatii portion 30 
of the in let 22 has fuel supply means, which are 25 
generally indicated at 62 in Rgure 1. located there- 
in and disposed beneath tiie portion 30 of the inlet 
22 along the extent of portion 30 for supplying fuel 
for combustion with air passing through passages 
38 to provide combustion gases to portion 30. 3o 
Separately controllable fuel supply means, which 
are generally indicated at 64 in Rgure 1, are lo- 
cated beneath the remainder of the inlet 22 along 
the extent thereof. That is, in the illustrated em- 
bodiment, they are located in passage 40 beneath 35 
portion 36 of the inlet 22 along the extent of portion 
36. The supply means 64 are arranged for sup- 
plying fuel for combustion with air passing through 
passage 40 during start-up of the apparatus to 
provide combustion gases to portion 36 of the inlet. 4o 
In this way, during start-up combustion gases can 
be passed through the bed 26 along all of its 
annular path to ensure tiiat the bed can be brought 
up to a desired operating temperature as quickly 
as possible. It is to be understood tiiat after the 45 
bed has been brought up to its desired tempera- 
ture, the supply of fuel through fuel supply means 
64 would be terminated and tiie fluid matter to be 
heated in tiie apparatus would be passed tiirough 
passage 40 to portion 36 of the iniet 22 instead of so 
air for combustion. The fuel supply means 62 and 
64 may take any conventional fomn and are illus- 
trated in the embodiment as fuel injectors disposed 
beneath tiie respective portions 30, 36 of the inlet 
22 which are fed by manifolds 66 and 68 respec- 55 
tively. These manifolds are connected to a supply 
of fuel by respective pipes 70, 72 extending 
tiirough tiie central structure 20 of tiie apparatus. 


As will be appreciated each pipe 70, 72 is provided 
with a respective flow control valve (not illustrated) 
so that the flow through the pipes can be sepa- 
rately controlled. 

It is to be understood that whilst in tiie illus- ^ 
trated embodiment, the portion 30 of tiie inlet 22 
through which the combustion gases are passed 
and the portion 36 tiiereof through which tiie fluid ^ 
matter to be heated is passed are each 180**, their 
angular extent may be varied. Further tiie embodi- 
ment may be modified so that combustion gases 
and fluid matter to be heated pass through tiie bed 
along alternately disposed portions of its annular 
path. For tills purpose, tiie apparatus may be modi- 
fied to Include a plurality of first passages for 
supplying combustion gases to tiie inlet 22 along 
respective first portions of the inlet and a plurality 
of second passages for supplying fluid matter to be 
heated to the inlet 22 along respective second 
portions tiiereof, the second portions being ar- 
ranged alternately with tiie first portions. This may 
be achieved by providing additional partitioning be- 
neath the inlet 22 similar to partitioning 40, 46 but 
angularly spaced therefrom. In this case separate 
outiets for the combustion gases and fluid matter 
from each of the passages beneath the inlet 22 are 
provided, for example by providing additional parti- 
tioning above the inlet 22 similar to partitioning 50. 
52 but angularly spaced therefrom. In such a modi- 
fled apparatus fuel supply means would be pro- 
vided in tiie first passages and separately control- 
lable fuel supply means may be provided in the 
second passages for start-up. 

It is also envisaged that the embodiment may 
be modified such that another fluid, for example a 
purging gas can be passed through tiie bed along 
a portion of its path between tiiat portion thereof 
along which the combustion gases are passed and 
that portion along which the fluid matter to be 
heated is passed. For example, tiie illustrated em- 
bodiment may be modified to incorporate additional 
partitioning 74, 76 indicated by chain-dotted lines 
in Rgure 1 upstream of the partitioning 44 and 50 
respectively to define with the partitioning 44 and 
50 a passage beneath the inlet 22 for supplying 
purging gas to the inlet along tiie portion tiiereof 
between partitioning 74 and 44 and a passage I 
between partitioning 76 and 50 above the inlet for £ 
the outiet of the purging gas. 

Whilst tiie embodiment has been described in 
relation to heating fluid matter, It Is to be under- 
stood that tiie invention is also applicable to ti-eat- 
ing fluid matter In other ways, in which case fluid 
other than combustion gases could be supplied to 
tiie portion or portions of the inlet 22 to which 
combustion gases are supplied in the embodiment 
with the particulate material being treated either by 
that otiier fluid or by other means as it Is moved by 
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that other fluid along a portion or portions of Its 
annular path, the fluid matter passing through the 
thus treated particulate matter along another por- 
tion or other portions of the path being treated 
thereby. One particular other application is the 
cleaning of gaseous matter by contact with material 
coated on the particulate material. 


Claims 

1. A method of treating fluid matter, comprising 
moving a bed of particulate material In a band 
contlnously along an annular path by passing fluid 
media having both circumferential and vertical 
components through said bed along said path, said 
fluid media comprising fluid which is passed 
through said bed along a portion of said path along 
which the particulate material is treated and fluid 
matter to be treated which passes through said bed 
along another portion of said path such that the 
fluid matter is treated as it passes through the 
particulate material which has been treated during 
its passage through said first mentioned portion. 

2. A method as claimed in claim 1, wherein 
said fluid media comprises fluid and fluid matter to 
be treated which pass through said bed along 
alternately disposed portions of said annular path, 
the particulate material being treated In said por- 
tions in which fluid is passed through the bed. 

3. A method as claimed In claim 1 or 2, 
wherein said fluid media comprises other fluid 
which is passed through said bed along other por- 
tions of said annular path. 

4. A method as claimed in claim 1, 2 or 3. 
wherein said particulate material is treated by said 
fluid as said fluid passes through the bed. 

5. A method of heating fluid matter, comprising 
moving a bed of particulate material In a toroidal 
band continuously along an annular path by pass- 
ing fluid media having both circumferential and 
vertical components through said bed along said 
path, said fluid media comprising combustion gas- 
es which are passed through said bed along a 
portion of said path for heating the particulate ma- 
terial as It passes therethrough and fluid matter to 

f be heated which passes through said bed along 

another portion of said path such that the fluid 

^ matter is heated as it passes through the par- 

ticulate material which has been heated by said 
combustion gases. 

6. A method as claimed in claim 5, wherein 
said fluid media comprises combustion gases and 
fluid matter to be heated which pass through said 
bed along alternately disposed portions of said 
annular patii. 


7. A method as claimed in claim 5 or 6, 
wherein said fluid media comprises other fluid 
which lis passed tirrough said bed along dther por- 
tions of said annular path. 

5 8. A method as claimed in claim 5 or 6, 
wherein said fluid media comprises a purging gas 
which is passed tiirough said bed along a portion 
of tiie path ttiereof between a portion along which 
said combustion gases are passed and a portion 

to along which said fluid matter to be heated Is 
passed. 

9. A method as claimed in any one of claims 5 
to 8. comprising initially passing combustion gases 
through said bed along all. or substanrtiatly all, of 

IS said annular path. 

10. A method as claimed in any one of the 
preceding claims including maintaining said flow of 
fluid matter separate from tiie rest of said fluid 
media after it has passed through said bed. 

29 11. A method as claimed in any one of the 
preceding claims, wherein said fluid matter to be 
heated comprises gaseous matter. 

12. Apparatus for treating fluid matter, compris- 
ing a chamber for a bed of particulate material, tiie 

25 base of which ch^ber is provided witii an annular 
fluid media inlet means, nr>eans for Imparting verti- 
cal and circcumferentfal components to the flow of 
fluid media through said Inlet means for moving a 
bed of particulate material in said chamber la use 

30 in a band along an annular path in said chamber as 
said fluid media passes through said particulate 
material, flrst passage means for supplying fluid to 
said annular fluid media Inlet means along a first 
portion thereof, second passage means for sup- 

36 plying fluid matter to be treated to said annular 
fluid media inlet means along a second portion 
tttereof, and outiet means for said fluid media after 
It has passed through said bed comprising sepa- 
rate outiet means for said fluid and said fluid mat- 

40 ter. 

13. Apparatus as claimed in claim 12, compris- 
ing a plurality of flrst passage means for supplying 
said fluid to said annular fluid media inlet means 
along respective flrst portions tiiereof. a plurality of 

46 second passage means for supplying fluid matter 
to be treated to. said annular fluid media Inlet 
means along respective second portions thereof 
which second portions are arranged alternately with 
said first portions, said outiet means comprising 

50 separate outiet means for said fluid and fluid matter 
from each said passage means. 

14. Apparatus as claimed In claim 12 or 13, 
wherein the or each flrst passage means Is ar- 
ranged to supply combustion gases to sdid inlet 

56 means along the or each flrst portion thereof. 

15. Apparatus as claimed in claim 14, including 
respective third passage means for supplying purg- 
ing gas to said annular fluid media inlet means 
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along a respective third portion thereof between the 
or each first portion and the or each second portion 
downstream thereof. 

16. Apparatus as claimed in claim 14 or 15, 
wherein the or each first passage means has fuel s 
supply means located therein and disposed be- 
neath the or each first portion of the fluid media 
inlet means along the extent thereof. 

17. Apparatus as claimed In claim 16, wherein 
separately controllable fuel supply means are lo- io 
cated beneath the remainder of said annular fluid 
media inlet means along the extent thereof. 

18. Apparatus as claimed in any one of claims 
12 to 17. wherein said chamber is bounded exter- 
nally by an axially Intermediate portion of a tubular is 
wall, said passage means being defined at least 
partially by lower partitioning extending inwardly of 

said tubular wall beneath said annular fluid media 
^ inlet means and said separate outlet means being 
defined at least partially by upper partitioning ex- 20 
tending inwardly of said tubular wall above and 
spaced from said annular fluid media inlet means. 

19. Apparatus as claimed in claim 18« wherein 
the upper partitioning is located angularly offset 

witii respect to said lower partitioning in the sense 2S 
in which the bed is moved along the annular path 
In use. 

20. Apparatus as claimed in any one of claims 
12 to 19, wherein said means for imparting vertical 

and circumferential components to the flow of fluid 30 
media through said inlet means comprises an an- 
nular array of fixed inclined vanes. 

21 . Apparatus as claimed in claim 20, wherein 
said vanes are arranged in overlapping relationship. 
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0 Treating fluid matter. 


© A bed 26 of particulate material is moved in a 
band continuously along an annular path by passing 
fluid media having both circumferential and vertlcai 
components through the bed along that path. The 
fluid media comprises combustion gases which are 
passed through the bed along a portion of the path 
for heating the particulate material as it passes 
therethrough and fluid matter to be heated which 
passes through the bed along another portion of its 
path such that the fluid matter is heated as it passes 
through the particulate material which has been heat- 
ed by the combustion gases. 
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